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MATLAB Quick Reference
 2
 IntroductionThis appendix lists the MATLAB functions as they are grouped in the HelpDesk by subject. Each table contains the function names and brief descriptions.For complete information about any of these functions, refer to the Help Deskand either:
 • Select the function from the MATLAB Functions list (By Subject orBy Index), or
 • Type the function name in the Go to MATLAB function field and click Go.
 Note If you are viewing this book from the Help Desk, you can click on anyfunction name and jump directly to the corresponding MATLAB functionpage.

Page 3
                        

General Purpose Commands
 A
 General Purpose Commands
 This set of functions lets you start and stopMATLAB, work with files and the operatingsystem, control the command window, and managethe environment, variables, and the workspace.
 Managing Commands and Functions
 addpath Add directories to MATLAB’ssearch path
 doc Display HTML documentationin Web browser
 docopt Display location of help filedirectory for UNIX platforms
 help Online help for MATLABfunctions and M-files
 helpdesk Display Help Desk page in Webbrowser, giving access toextensive help
 helpwin Display Help Window, providingaccess to help for all commands
 lasterr Last error messagelastwarn Last warning messagelookfor Keyword search through all help
 entriespartialpath Partial pathnamepath Control MATLAB’s directory
 search pathpathtool Start Path Browser, a GUI for
 viewing and modifyingMATLAB’s path
 profile Start the M-file profiler, a utilityfor debugging and optimizingcode
 profreport Generate a profile reportrmpath Remove directories from
 MATLAB’s search pathtype List file
 ver Display version information forMATLAB, Simulink, andtoolboxes
 version MATLAB version numberweb Point Web browser at file or Web
 sitewhat Directory listing of M-files,
 MAT-files, and MEX-fileswhatsnew Display README files for
 MATLAB and toolboxeswhich Locate functions and files
 Managing Variables and the Workspace clear Remove items from memorydisp Display text or arraylength Length of vectorload Retrieve variables from diskmlock Prevent M-file clearingmunlock Allow M-file clearingopenvar Open workspace variable in
 Array Editor for graphicalediting
 pack Consolidate workspace memorysave Save workspace variables on
 disksaveas Save figure or model using
 specified formatsize Array dimensionswho, whos List directory of variables in
 memoryworkspace Display the Workspace Browser,
 a GUI for managing theworkspace
 Managing Commands and Functions (Continued)
 3
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 Operators and Special Characters
 These are the actual operators you use to enter andmanipulate data, for example, matrixmultiplication, array multiplication, and linecontinuation.
 Controlling the Command Window clc Clear command windowecho Echo M-files during executionformat Control the output display
 formathome Move the cursor to the home
 positionmore Control paged output for the
 command window
 Working with Files and the Operating Environment cd Change working directorycopyfile Copy filedelete Delete files and graphics objectsdiary Save session in a disk filedir Directory listingedit Edit an M-filefileparts Filename partsfullfile Build full filename from partsinmem Functions in memoryls List directory on UNIXmatlabroot Root directory of MATLAB
 installationmkdir Make directoryopen Open files based on extensionpwd Display current directorytempdir Return the name of the system’s
 temporary directorytempname Unique name for temporary file! Execute operating system
 command
 Starting and Quitting MATLAB matlabrc MATLAB startup M-filequit Terminate MATLABstartup MATLAB startup M-file
 Operators and Special Characters + Plus- Minus* Matrix multiplication.* Array multiplication^ Matrix power.^ Array powerkron Kronecker tensor product\ Backslash or left division/ Slash or right division./ and .\ Array division, right and left: Colon( ) Parentheses[ ] Brackets{} Curly braces. Decimal point... Continuation, Comma; Semicolon% Comment! Exclamation point' Transpose and quote.' Nonconjugated transpose= Assignment
 4
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Logical Functions
 Logical Functions
 This set of functions performs logical operationssuch as checking if a file or variable exists andtesting if all elements in an array are nonzero.“Operators and Special Characters” contains otheroperators that perform logical operations.
 Language Constructs and Debugging
 These functions let you work with MATLAB as aprogramming language. For example, you cancontrol program flow, define global variables,perform interactive input, and debug your code.
 == Equality< > Relational operators& Logical and| Logical or~ Logical notxor Logical exclusive or
 Logical Functions all Test to determine if all elements
 are nonzeroany Test for any nonzerosexist Check if a variable or file existsfind Find indices and values of
 nonzero elementsis* Detect stateisa Detect an object of a given classlogical Convert numeric values to
 logicalmislocked True if M-file cannot be cleared
 Operators and Special Characters (Continued)MATLAB as a Programming Language builtin Execute builtin function from
 overloaded methodeval Interpret strings containing
 MATLAB expressionsevalc Evaluate MATLAB expression
 with captureevalin Evaluate expression in
 workspacefeval Function evaluationfunction Function M-filesglobal Define global variablesnargchk Check number of input
 argumentspersistent Define persistent variablescript Script M-files
 Control Flow break Terminate execution of for loop
 or while loopcase Case switchcatch Begin catch blockelse Conditionally execute
 statementselseif Conditionally execute
 statementsend Terminate for, while, switch,
 try, and if statements orindicate last
 error Display error messagesfor Repeat statements a specific
 number of timesif Conditionally execute
 statementsotherwise Default part of switch
 statementreturn Return to the invoking function
 5
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 Elementary Matrices and Matrix Manipulation
 Using these functions you can manipulatematrices, and access time, date, special variables,and constants, functions.
 switch Switch among several casesbased on expression
 try Begin try blockwarning Display warning messagewhile Repeat statements an indefinite
 number of times
 Interactive Input input Request user inputkeyboard Invoke the keyboard in an M-filemenu Generate a menu of choices for
 user inputpause Halt execution temporarily
 Object-Oriented Programming class Create object or return class of
 objectdouble Convert to double precisioninferiorto Inferior class relationshipinline Construct an inline objectint8, int16, int32 Convert to signed integerisa Detect an object of a given classloadobj Extends the load function for
 user objectssaveobj Save filter for objectssingle Convert to single precisionsuperiorto Superior class relationshipuint8, uint16, uint32
 Convert to unsigned integer
 Debugging dbclear Clear breakpointsdbcont Resume executiondbdown Change local workspace contextdbmex Enable MEX-file debuggingdbquit Quit debug mode
 Control Flow (Continued)dbstack Display function call stackdbstatus List all breakpointsdbstep Execute one or more lines from a
 breakpointdbstop Set breakpoints in an M-file
 functiondbtype List M-file with line numbersdbup Change local workspace context
 Elementary Matrices and Arrays blkdiag Construct a block diagonal
 matrix from input argumentseye Identity matrixlinspace Generate linearly spaced vectorslogspace Generate logarithmically spaced
 vectorsones Create an array of all onesrand Uniformly distributed random
 numbers and arraysrandn Normally distributed random
 numbers and arrayszeros Create an array of all zeros: (colon) Regularly spaced vector
 Special Variables and Constants ans The most recent answercomputer Identify the computer on which
 MATLAB is runningeps Floating-point relative accuracyflops Count floating-point operationsi Imaginary unit
 Debugging (Continued)
 6
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Specialized Matrices
 Specialized Matrices
 These functions let you work with matrices such asHadamard, Hankel, Hilbert, and magic squares.
 Elementary Math Functions
 These are many of the standard mathematicalfunctions such as trigonometric, hyperbolic,logarithmic, and complex number manipulation.
 Inf Infinityinputname Input argument namej Imaginary unitNaN Not-a-Numbernargin, nargout Number of function argumentspi Ratio of a circle’s circumference
 to its diameter,realmax Largest positive floating-point
 numberrealmin Smallest positive floating-point
 numbervarargin, varargout
 Pass or return variable numbersof arguments
 Time and Dates calendar Calendarclock Current time as a date vectorcputime Elapsed CPU timedate Current date stringdatenum Serial date numberdatestr Date string formatdatevec Date componentseomday End of monthetime Elapsed timenow Current date and timetic, toc Stopwatch timerweekday Day of the week
 Matrix Manipulation cat Concatenate arraysdiag Diagonal matrices and diagonals
 of a matrixfliplr Flip matrices left-rightflipud Flip matrices up-downrepmat Replicate and tile an arrayreshape Reshape array
 Special Variables and Constants (Continued)rot90 Rotate matrix 90 degreestril Lower triangular part of a
 matrixtriu Upper triangular part of a
 matrix: (colon) Index into array, rearrange
 array
 Specialized Matrices compan Companion matrixgallery Test matriceshadamard Hadamard matrixhankel Hankel matrixhilb Hilbert matrixinvhilb Inverse of the Hilbert matrixmagic Magic squarepascal Pascal matrixtoeplitz Toeplitz matrixwilkinson Wilkinson’s eigenvalue test
 matrix
 Elementary Math Functions abs Absolute value and complex
 magnitudeacos, acosh Inverse cosine and inverse
 hyperbolic cosine
 Matrix Manipulation (Continued)
 7

Page 8
                        

MATLAB Quick Reference
 Specialized Math Functions
 This set of functions includes Bessel, elliptic,gamma, factorial, and others.
 acot, acoth Inverse cotangent and inversehyperbolic cotangent
 acsc, acsch Inverse cosecant and inversehyperbolic cosecant
 angle Phase angleasec, asech Inverse secant and inverse
 hyperbolic secantasin, asinh Inverse sine and inverse
 hyperbolic sineatan, atanh Inverse tangent and inverse
 hyperbolic tangentatan2 Four-quadrant inverse tangentceil Round toward infinitycomplex Construct complex data from
 real and imaginary componentsconj Complex conjugatecos, cosh Cosine and hyperbolic cosinecot, coth Cotangent and hyperbolic
 cotangentcsc, csch Cosecant and hyperbolic
 cosecantexp Exponentialfix Round towards zerofloor Round towards minus infinitygcd Greatest common divisorimag Imaginary part of a complex
 numberlcm Least common multiplelog Natural logarithmlog2 Base 2 logarithm and dissect
 floating-point numbers intoexponent and
 log10 Common (base 10) logarithmmod Modulus (signed remainder
 after division)nchoosek Binomial coefficient or all
 combinations
 Elementary Math Functions (Continued)real Real part of complex numberrem Remainder after divisionround Round to nearest integersec, sech Secant and hyperbolic secantsign Signum functionsin, sinh Sine and hyperbolic sinesqrt Square roottan, tanh Tangent and hyperbolic tangent
 Specialized Math Functions airy Airy functionsbesselh Bessel functions of the third
 kind (Hankel functions)besseli, besselk Modified Bessel functionsbesselj, bessely Bessel functionsbeta, betainc, betaln
 beta, betainc, betaln
 ellipj Jacobi elliptic functionsellipke Complete elliptic integrals of the
 first and second kinderf, erfc, erfcx, erfinv
 Error functions
 expint Exponential integralfactorial Factorial functiongamma, gammainc, gammaln
 Gamma functions
 legendre Associated Legendre functionspow2 Base 2 power and scale
 floating-point numbersrat, rats Rational fraction approximation
 Elementary Math Functions (Continued)
 8
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Coordinate System Conversion
 Coordinate System Conversion
 Using these functions you can transformCartesian coordinates to polar, cylindrical, orspherical, and vice versa.
 Matrix Functions - Numerical Linear Algebra
 These functions let you perform matrix analysisincluding matrix determinant, rank, reduced rowechelon form, eigenvalues, and inverses.
 Coordinate System Conversion cart2pol Transform Cartesian
 coordinates to polar orcylindrical
 cart2sph Transform Cartesiancoordinates to spherical
 pol2cart Transform polar or cylindricalcoordinates to Cartesian
 sph2cart Transform spherical coordinatesto Cartesian
 Matrix Analysis cond Condition number with respect
 to inversioncondeig Condition number with respect
 to eigenvaluesdet Matrix determinantnorm Vector and matrix normsnull Null space of a matrixorth Range space of a matrixrank Rank of a matrixrcond Matrix reciprocal condition
 number estimaterref, rrefmovie Reduced row echelon formsubspace Angle between two subspacestrace Sum of diagonal elements
 Linear Equations chol Cholesky factorizationinv Matrix inverselscov Least squares solution in the
 presence of known covariancelu LU matrix factorizationlsqnonneg Nonnegative least squarespinv Moore-Penrose pseudoinverse of
 a matrixqr Orthogonal-triangular
 decomposition
 Eigenvalues and Singular Values balance Improve accuracy of computed
 eigenvaluescdf2rdf Convert complex diagonal form
 to real block diagonal formeig Eigenvalues and eigenvectorsgsvd Generalized singular value
 decompositionhess Hessenberg form of a matrixpoly Polynomial with specified rootsqz QZ factorization for generalized
 eigenvaluesrsf2csf Convert real Schur form to
 complex Schur formschur Schur decompositionsvd Singular value decomposition
 Matrix Functions expm Matrix exponentialfunm Evaluate functions of a matrixlogm Matrix logarithmsqrtm Matrix square root
 9
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 Data Analysis and Fourier Transform Functions
 Using the data analysis functions, you can findpermutations, prime numbers, mean, median,variance, correlation, and perform convolutionsand other standard array manipulations. A set ofvector functions lets you operate on vectors to findcross product, union, and other standard vectormanipulations. The Fourier transform functionslet you perform discrete Fourier transformations inone or more dimensions and their inverses.
 Low Level Functions qrdelete Delete column from QR
 factorizationqrinsert Insert column in QR
 factorization
 Basic Operations convhull Convex hullcumprod Cumulative productcumsum Cumulative sumcumtrapz Cumulative trapezoidal
 numerical integrationdelaunay Delaunay triangulationdsearch Search for nearest pointfactor Prime factorsinpolygon Detect points inside a polygonal
 regionmax Maximum elements of an arraymean Average or mean value of arraysmedian Median value of arraysmin Minimum elements of an arrayperms All possible permutationspolyarea Area of polygonprimes Generate list of prime numbersprod Product of array elements
 sort Sort elements in ascendingorder
 sortrows Sort rows in ascending orderstd Standard deviationsum Sum of array elementstrapz Trapezoidal numerical
 integrationtsearch Search for enclosing Delaunay
 trianglevar Variancevoronoi Voronoi diagram
 Finite Differences del2 Discrete Laplaciandiff Differences and approximate
 derivativesgradient Numerical gradient
 Correlation corrcoef Correlation coefficientscov Covariance matrix
 Filtering and Convolution conv Convolution and polynomial
 multiplicationconv2 Two-dimensional convolutiondeconv Deconvolution and polynomial
 divisionfilter Filter data with an infinite
 impulse response (IIR) or finiteimpulse response
 filter2 Two-dimensional digitalfiltering
 Basic Operations (Continued)
 10
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Polynomial and Interpolation Functions
 Polynomial and Interpolation Functions
 These functions let you operate on polynomialssuch as multiply, divide, find derivatives, and
 evaluate. The data interpolation functions let youperform interpolation in one, two, three, andhigher dimensions.
 Fourier Transforms abs Absolute value and complex
 magnitudeangle Phase anglecplxpair Sort complex numbers into
 complex conjugate pairsfft One-dimensional fast Fourier
 transformfft2 Two-dimensional fast Fourier
 transformfftshift Shift DC component of fast
 Fourier transform to center ofspectrum
 ifft Inverse one-dimensional fastFourier transform
 ifft2 Inverse two-dimensional fastFourier transform
 ifftn Inverse multidimensional fastFourier transform
 ifftshift Inverse FFT shiftnextpow2 Next power of twounwrap Correct phase angles
 Vector Functions cross Vector cross productintersect Set intersection of two vectorsismember Detect members of a setsetdiff Return the set difference of two
 vectorsetxor Set exclusive or of two vectorsunion Set union of two vectorsunique Unique elements of a vector
 Polynomials conv Convolution and polynomial
 multiplicationdeconv Deconvolution and polynomial
 divisionpoly Polynomial with specified rootspolyder Polynomial derivativepolyeig Polynomial eigenvalue problempolyfit Polynomial curve fittingpolyval Polynomial evaluationpolyvalm Matrix polynomial evaluationresidue Convert between partial fraction
 expansion and polynomialcoefficients
 roots Polynomial roots
 Data Interpolation griddata Data griddinginterp1 One-dimensional data
 interpolation (table lookup)interp2 Two-dimensional data
 interpolation (table lookup)interp3 Three-dimensional data
 interpolation (table lookup)interpft One-dimensional interpolation
 using the FFT methodinterpn Multidimensional data
 interpolation (table lookup)meshgrid Generate X and Y matrices for
 three-dimensional plotsndgrid Generate arrays for
 multidimensional functions andinterpolation
 spline Cubic spline interpolation
 11
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 Function Functions - Nonlinear Numerical Methods
 Using these functions you can solve differentialequations, perform numerical evaluation ofintegrals, and optimize functions.
 Sparse Matrix Functions
 These functions allow you to operate on a specialtype of matrix, sparse. Using these functions youcan convert full to sparse, visualize, and operate onthese matrices.
 Function Functions - Nonlinear Numerical Methods dblquad Numerical double integrationfminbnd Minimize a function of one
 variablefminsearch Minimize a function of several
 variablesfzero Zero of a function of one variableode45, ode23, ode113, ode15s, ode23s, ode23t, ode23tb
 Solve differential equations
 odefile Define a differential equationproblem for ODE solvers
 odeget Extract properties from optionsstructure created with odeset
 odeset Create or alter options structurefor input to ODE solvers
 quad, quad8 Numerical evaluation ofintegrals
 vectorize Vectorize expression
 Elementary Sparse Matrices spdiags Extract and create sparse band
 and diagonal matricesspeye Sparse identity matrix
 sprand Sparse uniformly distributedrandom matrix
 sprandn Sparse normally distributedrandom matrix
 sprandsym Sparse symmetric randommatrix
 Full to Sparse Conversion find Find indices and values of
 nonzero elementsfull Convert sparse matrix to full
 matrixsparse Create sparse matrixspconvert Import matrix from sparse
 matrix external format
 Working with Nonzero Entries of Sparse Matrices nnz Number of nonzero matrix
 elementsnonzeros Nonzero matrix elementsnzmax Amount of storage allocated for
 nonzero matrix elementsspalloc Allocate space for sparse matrixspfun Apply function to nonzero sparse
 matrix elementsspones Replace nonzero sparse matrix
 elements with ones
 Visualizing Sparse Matrices spy Visualize sparsity pattern
 Reordering Algorithms colmmd Sparse column minimum degree
 permutationcolperm Sparse column permutation
 based on nonzero count
 Elementary Sparse Matrices (Continued)
 12
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Sound Processing Functions
 Sound Processing Functions
 The sound processing functions let you convertsignals, and read and write .au and .wav soundfiles.
 dmperm Dulmage-Mendelsohndecomposition
 randperm Random permutationsymmmd Sparse symmetric minimum
 degree orderingsymrcm Sparse reverse Cuthill-McKee
 ordering
 Norm, Condition Number, and Rank condest 1-norm matrix condition number
 estimatenormest 2-norm estimate
 Sparse Systems of Linear Equations bicg BiConjugate Gradients methodbicgstab BiConjugate Gradients
 Stabilized methodcgs Conjugate Gradients Squared
 methodcholinc Sparse Incomplete Cholesky and
 Cholesky-Infinity factorizationscholupdate Rank 1 update to Cholesky
 factorizationgmres Generalized Minimum Residual
 method (with restarts)luinc Incomplete LU matrix
 factorizationspcg Preconditioned Conjugate
 Gradients methodqmr Quasi-Minimal Residual methodqr Orthogonal-triangular
 decompositionqrdelete Delete column from QR
 factorizationqrinsert Insert column in QR
 factorizationqrupdate Rank 1 update to QR
 factorization
 Reordering Algorithms (Continued)Sparse Eigenvalues and Singular Values eigs Find eigenvalues and
 eigenvectorssvds Find singular values
 Miscellaneous spparms Set parameters for sparse
 matrix routines
 General Sound Functions lin2mu Convert linear audio signal to
 mu-lawmu2lin Convert mu-law audio signal to
 linearsound Convert vector into soundsoundsc Scale data and play as sound
 SPARCstation-Specific Sound Functions auread Read NeXT/SUN (.au) sound fileauwrite Write NeXT/SUN (.au) sound
 file
 .WAV Sound Functions wavread Read Microsoft WAVE (.wav)
 sound filewavwrite Write Microsoft WAVE (.wav)
 sound file
 13
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 Character String Functions
 This set of functions lets you manipulate stringssuch as comparison, concatenation, search, andconversion.
 Low-Level File I/O Functions
 The low-level file I/O functions allow you to openand close files, read and write formatted andunformatted data, operate on files, and performother specialized file I/O such as reading andwriting images and spreadsheets.
 General abs Absolute value and complex
 magnitudeeval Interpret strings containing
 MATLAB expressionsreal Real part of complex numberstrings MATLAB string handling
 String Manipulation deblank Strip trailing blanks from the
 end of a stringfindstr Find one string within anotherlower Convert string to lower casestrcat String concatenationstrcmp Compare stringsstrcmpi Compare strings ignoring casestrjust Justify a character arraystrmatch Find possible matches for a
 stringstrncmp Compare the first n characters
 of two stringsstrrep String search and replacestrtok First token in stringstrvcat Vertical concatenation of stringssymvar Determine symbolic variables in
 an expressiontexlabel Produce the TeX format from a
 character stringupper Convert string to upper case
 String to Number Conversion char Create character array (string)int2str Integer to string conversionmat2str Convert a matrix into a stringnum2str Number to string conversionsprintf Write formatted data to a stringsscanf Read string under format
 controlstr2double Convert string to
 double-precision valuestr2num String to number conversion
 Radix Conversion bin2dec Binary to decimal number
 conversiondec2bin Decimal to binary number
 conversiondec2hex Decimal to hexadecimal number
 conversionhex2dec IEEE hexadecimal to decimal
 number conversionhex2num Hexadecimal to double number
 conversion
 File Opening and Closing fclose Close one or more open filesfopen Open a file or obtain information
 about open files
 14
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Bitwise Functions
 Bitwise Functions
 These functions let you operate at the bit levelsuch as shifting and complementing.
 Structure Functions
 Structures are arrays whose elements can holdany MATLAB data type such as text, numericarrays, or other structures. You access structureelements by name. Use the structure functions tocreate and operate on this array type.
 Unformatted I/O fread Read binary data from filefwrite Write binary data to a file
 Formatted I/O fgetl Return the next line of a file as a
 string without line terminator(s)fgets Return the next line of a file as a
 string with line terminator(s)fprintf Write formatted data to filefscanf Read formatted data from file
 File Positioning feof Test for end-of-fileferror Query MATLAB about errors in
 file input or outputfrewind Rewind an open filefseek Set file position indicatorftell Get file position indicator
 String Conversion sprintf Write formatted data to a stringsscanf Read string under format
 control
 Specialized File I/O dlmread Read an ASCII delimited file
 into a matrixdlmwrite Write a matrix to an ASCII
 delimited filehdf HDF interfaceimfinfo Return information about a
 graphics fileimread Read image from graphics fileimwrite Write an image to a graphics filetextread Read formatted data from text
 file
 wk1read Read a Lotus123 WK1spreadsheet file into a matrix
 wk1write Write a matrix to a Lotus123WK1 spreadsheet file
 Bitwise Functions bitand Bit-wise ANDbitcmp Complement bitsbitor Bit-wise ORbitmax Maximum floating-point integerbitset Set bitbitshift Bit-wise shiftbitget Get bitbitxor Bit-wise XOR
 Structure Functions deal Deal inputs to outputsfieldnames Field names of a structuregetfield Get field of structure arrayrmfield Remove structure fieldssetfield Set field of structure arraystruct Create structure arraystruct2cell Structure to cell array
 conversion
 Specialized File I/O (Continued)
 15
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 Object Functions
 Using the object functions you can create objects,detect objects of a given class, and return the classof an object.
 Cell Array Functions
 Cell arrays are arrays comprised of cells, which canhold any MATLAB data type such as text, numericarrays, or other cell arrays. Unlike structures, youaccess these cells by number. Use the cell arrayfunctions to create and operate on these arrays.
 Multidimensional Array Functions
 These functions provide a mechanism for workingwith arrays of dimension greater than 2.
 Plotting and Data Visualization
 This extensive set of functions gives you the abilityto create basic graphs such as bar, pie, polar, andthree-dimensional plots, and advanced graphssuch as surface, mesh, contour, and volumevisualization plots. In addition, you can use thesefunctions to control lighting, color, view, and manyother fine manipulations.
 Object Functions class Create object or return class of
 objectisa Detect an object of a given class
 Cell Array Functions cell Create cell arraycellfun Apply a function to each element
 in a cell arraycellstr Create cell array of strings from
 character arraycell2struct Cell array to structure array
 conversioncelldisp Display cell array contentscellplot Graphically display the
 structure of cell arraysnum2cell Convert a numeric array into a
 cell array
 Multidimensional Array Functions cat Concatenate arraysflipdim Flip array along a specified
 dimensionind2sub Subscripts from linear indexipermute Inverse permute the dimensions
 of a multidimensional arrayndgrid Generate arrays for
 multidimensional functions andinterpolation
 ndims Number of array dimensionspermute Rearrange the dimensions of a
 multidimensional arrayreshape Reshape arrayshiftdim Shift dimensionssqueeze Remove singleton dimensionssub2ind Single index from subscripts
 Basic Plots and Graphs bar Vertical bar chartbarh Horizontal bar charthist Plot histogramshold Hold current graphloglog Plot using log-log scalespie Pie plotplot Plot vectors or matrices.polar Polar coordinate plotsemilogx Semi-log scale plot
 16
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Plotting and Data Visualization
 semilogy Semi-log scale plotsubplot Create axes in tiled positions
 Three-Dimensional Plotting bar3 Vertical 3-D bar chartbar3h Horizontal 3-D bar chartcomet3 Three-dimensional comet plotcylinder Generate cylinderfill3 Draw filled 3-D polygons in
 3-spaceplot3 Plot lines and points in 3-D
 spacequiver3 Three-dimensional quiver (or
 velocity) plotslice Volumetric slice plotsphere Generate spherestem3 Plot discrete surface datawaterfall Waterfall plot
 Plot Annotation and Grids clabel Add contour labels to a contour
 plotdatetick Date formatted tick labelsgrid Grid lines for 2-D and 3-D plotsgtext Place text on a 2-D graph using
 a mouselegend Graph legend for lines and
 patchesplotedit Start plot edit mode to edit and
 annotate plotsplotyy Plot graphs with Y tick labels on
 the left and righttitle Titles for 2-D and 3-D plotsxlabel X-axis labels for 2-D and 3-D
 plots
 Basic Plots and Graphs (Continued)ylabel Y-axis labels for 2-D and 3-D
 plotszlabel Z-axis labels for 3-D plots
 Surface, Mesh, and Contour Plots contour Contour (level curves) plotcontourc Contour computationcontourf Filled contour plothidden Mesh hidden line removal modemeshc Combination mesh/contourplotmesh 3-D mesh with reference planepeaks A sample function of two
 variablessurf 3-D shaded surface graphsurface Create surface low-level objectssurfc Combination surf/contourplotsurfl 3-D shaded surface with lightingtrimesh Triangular mesh plottrisurf Triangular surface plot
 Volume Visualization coneplot Plot velocity vectors as cones in
 3-D vector fieldcontourslice Draw contours in volume slice
 planeisocaps Compute isosurface end-cap
 geometryisonormals Compute normals of isosurface
 verticesisosurface Extract isosurface data from
 volume datareducepatch Reduce the number of patch
 facesreducevolume Reduce number of elements in
 volume data setshrinkfaces Reduce the size of patch facessmooth3 Smooth 3-D data
 Plot Annotation and Grids (Continued)
 17
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MATLAB Quick Reference
 stream2 Compute 2-D stream line datastream3 Compute 3-D stream line datastreamline Draw stream lines from 2- or
 3-D vector datasurf2patch Convert surface data to patch
 datasubvolume Extract subset of volume data
 set
 Domain Generation griddata Data gridding and surface
 fittingmeshgrid Generation of X and Y arrays for
 3-D plots
 Specialized Plotting area Area plotbox Axis box for 2-D and 3-D plotscomet Comet plotcompass Compass plotconvhull Convex hulldelaunay Delaunay triangulationdsearch Search Delaunay triangulation
 for nearest pointerrorbar Plot graph with error barsezcontour Easy to use contour plotterezcontourf Easy to use filled contour plotterezmesh Easy to use 3-D mesh plotterezmeshc Easy to use combination mesh/
 contour plotterezplot Easy to use function plotterezplot3 Easy to use 3-D parametric
 curve plotterezpolar Easy to use polar coordinate
 plotterezsurf Easy to use 3-D colored surface
 plotter
 Volume Visualization (Continued)ezsurfc Easy to use combination surface/
 contour plotterfeather Feather plotfill Draw filled 2-D polygonsfplot Plot a functioninpolygon True for points inside a
 polygonal regionpareto Pareto charpcolor Pseudocolor (checkerboard) plotpie3 Three-dimensional pie plotplotmatrix Scatter plot matrixpolyarea Area of polygonquiver Quiver (or velocity) plotribbon Ribbon plotrose Plot rose or angle histogramscatter Scatter plotscatter3 Three-dimensional scatter plotstairs Stairstep graphstem Plot discrete sequence datatsearch Search for enclosing Delaunay
 trianglevoronoi Voronoi diagram
 View Control camdolly Move camera position and targetcamlookat View specific objectscamorbit Orbit about camera targetcampan Rotate camera target about
 camera positioncampos Set or get camera positioncamproj Set or get projection typecamroll Rotate camera about viewing
 axiscamtarget Set or get camera targetcamup Set or get camera up-vectorcamva Set or get camera view angle
 Specialized Plotting (Continued)
 18
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Plotting and Data Visualization
 camzoom Zoom camera in or outdaspect Set or get data aspect ratiopbaspect Set or get plot box aspect ratioview Three-dimensional graph
 viewpoint specification.viewmtx Generate view transformation
 matricesxlim Set or get the current x-axis
 limitsylim Set or get the current y-axis
 limitszlim Set or get the current z-axis
 limits
 Lighting camlight Create or position a lightlightangle Spherical position of a lightlighting Lighting modematerial Material reflectance mode
 Color Operations brighten Brighten or darken color mapcaxis Pseudocolor axis scalingcolorbar Display color bar (color scale)colordef Set up color defaultscolormap Set the color look-up tablegraymon Graphics figure defaults set for
 grayscale monitorhsv2rgb Hue-saturation-value to
 red-green-blue conversionrgb2hsv RGB to HSV conversionrgbplot Plot color mapshading Color shading modespinmap Spin the colormap
 View Control (Continued)surfnorm Three-dimensional surface
 normalswhitebg Change axes background color
 for plots
 Colormaps autumn Shades of red and yellow color
 mapbone Gray-scale with a tinge of blue
 color mapcontrast Gray color map to enhance
 image contrastcool Shades of cyan and magenta
 color mapcopper Linear copper-tone color mapflag Alternating red, white, blue, and
 black color mapgray Linear gray-scale color maphot Black-red-yellow-white color
 maphsv Hue-saturation-value (HSV)
 color mapjet Variant of HSVlines Line color colormapprism Colormap of prism colorsspring Shades of magenta and yellow
 color mapsummer Shades of green and yellow
 colormapwinter Shades of blue and green color
 map
 Printing orient Hardcopy paper orientationprint Print graph or save graph to fileprintopt Configure local printer defaultssaveas Save figure to graphic file
 Color Operations (Continued)
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 Graphical User Interface Creation
 The graphical user interface functions let you buildyour own interfaces for your applications.
 Handle Graphics, General copyobj Make a copy of a graphics object
 and its childrenfindobj Find objects with specified
 property valuesgcbo Return object whose callback is
 currently executinggco Return handle of current objectget Get object propertiesishandle True for graphics objectsrotate Rotate objects about specified
 origin and directionset Set object properties
 Handle Graphics, Object Creation axes Create axes objectfigure Create figure (graph) windowsimage Create image (2-D matrix)light Create light object (illuminates
 Patch and Surface)line Create line object (3-D polylines)patch Create patch object (polygons)rectangle Create rectangle object (2-D
 rectangle)surface Create surface (quadrilaterals)text Create text object (character
 strings)uicontextmenu Create context menu (pop-up
 associated with object)
 Handle Graphics, Figure Windows capture Screen capture of the current
 figureclc Clear figure windowclf Clear figureclose Close specified windowgcf Get current figure handle
 newplot Graphics M-file preamble forNextPlot property
 refresh Refresh figuresaveas Save figure or model to desired
 output format
 Handle Graphics, Axes axis Plot axis scaling and appearancecla Clear axesgca Get current axes handle
 Object Manipulation reset Reset axis or figurerotate3d Interactively rotate the view of a
 3-D plotselectmoveresize Interactively select, move, or
 resize objects
 Interactive User Input ginput Graphical input from a mouse or
 cursorzoom Zoom in and out on a 2-D plot
 Region of Interest dragrect Drag XOR rectangles with
 mousedrawnow Complete any pending drawingrbbox Rubberband box
 Dialog Boxes dialog Create a dialog boxerrordlg Create error dialog box
 Handle Graphics, Figure Windows (Continued)
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Graphical User Interface Creation
 helpdlg Display help dialog boxinputdlg Create input dialog boxlistdlg Create list selection dialog boxmsgbox Create message dialog boxpagedlg Display page layout dialog boxprintdlg Display print dialog boxquestdlg Create question dialog boxuigetfile Display dialog box to retrieve
 name of file for readinguiputfile Display dialog box to retrieve
 name of file for writinguisetcolor Interactively set a ColorSpec
 using a dialog boxuisetfont Interactively set a font using a
 dialog boxwarndlg Create warning dialog box
 User Interface Objects menu Generate a menu of choices for
 user inputuicontextmenu Create context menuuicontrol Create user interface controluimenu Create user interface menu
 Other Functions dragrect Drag rectangles with mousegcbo Return handle of object whose
 callback is executingrbbox Create rubberband box for area
 selectionselectmoveresize Select, move, resize, or copy axes
 and uicontrol graphics objectstextwrap Return wrapped string matrix
 for given uicontroluiresume Used with uiwait, controls
 program execution
 Dialog Boxes (Continued)uiwait Used with uiresume, controls
 program executionwaitbar Display wait barwaitforbuttonpress Wait for key/buttonpress over
 figure
 Other Functions (Continued)
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